This study analyzes countries' sustainability conditions using panel data of genuine savings (GS) 
For example, countries like Kenya performed well in terms of capital accumulation in the first
As global issues such as climate change and financial crisis emerge, more attention is being paid to sustainability.
37
However, given that a wide range of aspects, ranging from environmental degradation and resource depletion to 38 socio-economic issues are involved in sustainability, the assessment of sustainability has become an enduring task.
39
Moreover, the characteristics of sustainability, including dynamics and stochasticity, make any such assessment more used in academia and in practice, but independently they capture only limited aspects of sustainability and ignore 50 some important features of sustainability. In particular, the main problem with most assessment methods is that they 1 do not explicitly address environmental and socio-economic relations.
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The capital approach in economics, when used as a sustainability measurement, argues that as long as we are 3 able to maintain or increase wealth (i.e., capital stock) over time, the goods and services necessary to fulfill human 4 needs will be secured (Pease and Atkinson, 1993; Ekins et al., 2008) . The advantage of this approach is that wealth as 5 a product base for human needs includes ecological system services and incorporates dynamic aspects in the 6 assessment (Dasgputa, 2001). Hence, it explicitly takes into account environmental and socio-economic dynamic 7 relations.
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Specifically, genuine savings (GS), introduced by Pearce and Atkinson (1993) , measure the wealth of nations 9 based on the accumulation of natural capital (e.g., eco services and natural resources), produced capital (i.e., ordinary 10 capital used in economics such as buildings), and human capital (e.g., health and education). The World Bank 11 provides a complete data set of GS for 140 countries and regions over the past 30 years. Moreover, GS is built on the 12 theory of economic growth; a positive GS ensures that consumption by future generations will be non-decreasing (see 13 Dasgupta, 2001 for a mathematical proof of this proposition), which means that it is not necessary to estimate a 14 stream of future consumption to confirm whether the economy is sustainable. With this theoretical foundation, as well 15 as its empirical feasibility, GS can be used as a measurement for sustainable development.
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The use of GS as a sustainability indicator has drawn some criticism. One of the major critiques lies in its weak 17 sustainability characteristic, i.e., GS presumes that man-made capital can be substitutable for natural capital 18 (Neumayer, 2010) . Also, the empirical estimation issue has been disputed, particularly when estimating natural 19 capital (Pillarisetti, 2005) , possibly resulting in overestimation of natural capital stock for some countries.
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Nevertheless, we believe that analyzing GS indicators in the long term is crucial to understanding sustainability.
21
When it comes to assessment of sustainable development, including less developed countries, transforming natural 14 Thus, we proceeded with our analysis based on the results of k-means clustering with k = 6.
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By following the arguments above, our hypotheses are summarized as follows. First, the poor quality of 47 institutions, such as lack of a strong legal framework, or the existence of corruption, probably leads to the overuse of 48 capitals, including natural resources. It is also probable that the poor quality of institutions reduces incentives for 49 making investments, particularly in human capital, which affects capital accumulation patterns. Furthermore, we claim that high population growth probably decreases the surplus of output that could have been invested in capital, 1 thus affecting GS change. We do not include variables of human capital, such as education, because our dependent 2 variable already contains human capital components. For the purpose of analyzing the influence of the previously 3 explained factors on GS, we use a statistical analysis that examines the factors affecting GS change patterns.
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We use a variety of data sets for this estimation. The data sources and description are summarized in the note 5 below Table 1 
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Regression Analysis and the Main Results
21
We estimate the multinomial logit regression models to determine which factors affect the countries type in terms of 22 the GS clustered group change. Before demonstrating the logit estimation, we first address a causal issue that was 
41
Now, the multinomial logit model determines the factors that increase or decrease the probability of a country 42 being a member of a specific cluster. The estimated coefficients imply the log-odds ratio between the estimated cluster 43 and the base cluster (Wooldridge, 2002) . Table 3 reports the multinomial logit regression results. In the estimations,
44
Group F is omitted as the base group; thus, the estimated coefficients are the log-odds ratio between the estimated 45 group and Group F. In Model 1, in which population and institutions are the explanatory variables, most coefficients 46 are statistically significant, with the expected signs. The positive signs of the institution variable indicate that 47 countries with more stable institutions and/or better governance (compared with countries in Group F) are more likely two groups indicates that an institution is of better quality. Therefore, the regression result implies that (1) institutions 1 are an important factor for all groups, and (2) better institutions are necessary for constant capital accumulation.
2 3 [Table 3 here] 4 5
The estimates of population growth are also statistically significant with negative signs. Given that countries in these 6 clusters have poor performance in capital accumulation, high population growth generates adverse effects on capital 7 accumulation.
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Model 2 in Table 3 shows the results of the regression with the inclusion of a natural resource variable. The 9 institution variable is omitted in Model 2 because the resource variable is a proxy for the institutional variable. The 10 coefficients of the natural resource variable are statistically significant for Groups B, C, D, and E, and the coefficient 11 signs are all negative, as expected. That is, the more abundant its natural resources, the less likely a country is to 12 become a member of Group F. Furthermore, the estimates of population growth are statistically significant for most 13 clusters. Again, that for Group E is not significant, meaning that the difference between Groups E and F is the quality 
